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(71) NOL OFFSHORE SER- 

VICES (UIQ UMITBD, a BrflUi Cmptuf, 
cl 131—133 HoOand Puk ATcme. Lenbo 
WU 4UT (fernie^ ol 4-9 Wood Stmt, 
LandoB EC2V 7^ do betebjr dedm die 
invuttiuQr for wlikli we pn^ dutt a 
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nbc {ranted ui^ tod die iimliod by which 



to be pctfonpod, to be jputiailitif de** 
cnbcd in tnd by the toSlotnog touaoc&t:-** 

*^his tnvcQtioa ictatee to the 
iOtic t MiCT to tiAulir mctil pike 
It ii die oonvcndoDil pfacdoe idietc, fog 
a base it to be faufiifxl to the lea^ 



bed by pQea for the baae to in cDqwi a t e indi* 
rktual tubes which eodxdt the paiti of the 
piles piojecdog above the sea4iedf sod the 
tid)es are then secured to the pfles bjr any 
<me of sevcxal iiififM>ds induding wddoit ot 
giuuiiuK^ or diivluf a piQ dhwnftiical^ 
tbrousb each pOe and the tnfraindim tidie* 
AO of diese ipctliods are however exucuicly 
ezpenflve by reason of the need to ihlp out 
dims and the required vedal a ppara tos for 
underwater work and the Icngtfaj work oeoes- 
nzy on dte* 

AooofdtBg to the present mvcraon there 
is pcofided a medioJ of tccufuig to tnbolsr 
nMd pQes a structure inoorporatinf a phtraHty 
of tnoBs 'Vt""£*! wiiiiii we iti p ccri re pOes 
whidi Biediod usiipilics local^ d^ 
each pile outwaitlty into Uflidy 
or welded rnpufmfJK wilk ibt csh 
circlios tube by i tf fwn a fl o n of an c^plorivn 
^har]fe wtthin Qiie pQa* 

It wOl be uuJuw o d diu the only wods 
required of die diver in an underwaicr opera- 
tion aooKding to the invention is to cnnire 
diat die eiyloSvc charge is correctly p o sitio ne d 
and located. The rcqt^red diape and tire d 
die caqpbiive charge are all determined 
beforehand* 

The pile and tube may inidaOy berth be 
cyfindrfcal at die location of dK iucaded 
^iftAt^ 90 that the rtplrwion deforms botli 
die pile and die tube outwsrd locally, or 
ahernatiTely die tid»e may infaiaUy be out- 
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wirdiy deformed u by swwng ao that the 
eiplonon dcfdnns ^incipaOy die pile^ ex- 
it locaQy into swaged or welded 
wA the tubOL SO 
invention win now be described b 
detail with reference by way of cxsmple 
to die auMBpauylm dtapiBnmaiic drawings 
in wUAi 

Insures i snd 2 are diagrsmmatic serrimisl 55 
HhmratlM icip e tti ffal^ the dia pes of 
the tube snd pfie^ in one mcdiMl aocording 
to the tavendon, respectively before and after 
the drtunaflon of the e&^duiiw di a r ge* 

ftefciiiiv first to Rlgure 1» die reficRnoe 60 
numeral 10 iiuiirafrs a mectl frame structure 
wUdi it to be fixed to the nsa-ted by 
seocfaig the structure to tubular atetlpiks 
driven into the lea-bed 11* One tudi pOe is 
sbown at 12* 65 

Hie stnicDtre 10 incorporates a nnmber of 
vertkal pile guide tubes 13 and operates, 
during iti instiJIation) m e template for locat- 
ing tiie piles In their correct potJrloiis wfailtt 
thqr «e behig drivciL To assiic in guiding 70 
die lending ends <d the pUes faito the tubes» 
dK upper ends of the tubes are belled out- 
ward* Each pile is llius lowered thrtmgh the 
fffiTf ffwy^!*^ tube 13 snd hammered Into 
the sea-bed. When the pile fass been driven 75 
in, its upper end is left proiccting fust above 
the ton edine of the ndie 1), the pile befag 
cut cff at mb level if neoesmry. Eadi of the 
guide tubca has Inuuuiediate its ends a 
swagedpOUK portion as diown at 14 and to 80 
recure the ntucnse to the pllet a th aped 
exphnive charge IS sutpctided on a line 16 
b lowered into the pQe to a poiition level 
widiponion 14 of the tnb^ is located b that 
position and is then detonatedL The ezplorion 85 
defuuus the pHe locally outwards Into swaged 
Of welded fiigsgfffient with the portion 14 
of the tube, to that the tcracture b located 
*g*?i** upward or downward nMvcment rda* 
tive to the pile. 90 
The ihape and siae of the dmge are 
to materials used^ the 
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depth tnd &eadty of the wmttr, wh etto a 
cwaged bsnthteoot fit or t wdded intnfioe 
fit St requred between the pOe tad the gaide 
^iib^j usd odifir refevutt fsctonL 

If dedzed, the inidftl cwiging of die guide 
tobes nt^r be oiwlftnlj tnd in thit ctse die 



tube it made from t mectl htvlni: a nffickm 
debtee of fnatlrabiBfy to enabk ft to be de* 
f omed fiutwaidy wi t hou t &ictnnns» by dse 
10 eipbsloD, 90 diat again a swaged h Utt fei en ce 
fit or weUed iaterfMe fit b cbteioed bccwcea 
the tdbe and pilc» 

WHAT WB CLAIM IS:~ 
1. A method of aecuzfag to tubular metal 
15 piles a soroctote tnoofpocadqg a (durafii^ of 
tubes dumigb which tho lespocdfo piles pro- 
ject whkh i n e U iod cooprises IraBy defouu* 
tag each pik ooivatdtr mto tightly swaged or 



igeme&t with the endrcHn g tub e 
of an fipliwiw iliaigiB wUiin 



welded 
by 

diepOe. 

2. A method u claimed in daim 1^ whenfai 
eadb ndie is taidaUy of kcally hiocased dia- 
meter at the location of the crplosivc charge* 
3« A niffthod <rf stmh iiig m tiibnlir metal 
piles a stnict u re inoucpocating a phirality of 
tbbes throQgh which the i c sp e cdw e piles pro- 
ject^ vfaldi mfthod is substantially as beiielii* 
before desui b ed wteh itfeitu c e to and as 
hi the 
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